[A kinetic scheme of human neutrophil 5-lipoxygenase activity].
In animal cells arachidonic acid is metabolized via the 5-, 12- and 15-lipoxygenase pathways. The kinetic mechanism of action of plant (soya) and animal (reticulocyte) 15-lipoxygenases is now well established. 5-Lipoxygenase possesses, in all probability, the most complex mechanism of activity regulation. At present several effectors of neutrophil 5-lipoxygenase, both cytosolic and membrane-bound ones, have been identified. The molecular and kinetic mechanisms of action of the enzyme are still open to question. A kinetic scheme of regulation of synthesis of arachidonic acid 5-lipoxygenase metabolites which does not exclude the presence of two binding sites on the enzyme molecule, is proposed. Within the framework of this kinetic scheme the enzyme activator complex may be the active form of the enzyme. There is evidence that the curve for the time dependence of 5-HETE accumulation in neutrophils stimulated by the Ca2+ ionophore A23187 has a maximum, while the corresponding curve for the LTB4 accumulation is a curve with saturation. It was shown that an increase in the concentration of exogenous arachidonate induces the synthesis of 5-HETE, whereas the concentration of LTB4 remains practically unchanged. The results of mathematical analysis of the above kinetic scheme and a comparison of experimental and calculated values suggest that the reaction effector, Ca2+, plays a crucial regulatory role in the observed kinetic dependencies reflecting the formation of two sequential products of 5-lipoxygenase oxidation of arachidonate. In this way Ca2+ strongly influences the first step of the reaction, i.e., 5-HETE formation; its effect on the second reaction step (5-HETE conversion into LTA4) is far less apparent.